instead of iron is incorporated into protoporphyrin IX in the last step of the heme synthesis; increased amounts are seen in cases of iron deficiencyas well as lead intoxication (9).
age groups are at particular risk of developing iron deficiency. To avoid iron depletion, potential donors may often have blood-hemoglobin (B-Hb) determined as a safeguard before phlebotomy. 4 However, because some donors with hemoglobin concentrations within the normal range may nonetheless have depleted iron stores (4, 5) , other tests are needed to detect latent iron depletion. Serum-ferritin (Sferritin) is frequently assayed for this purpose because of the correlation to stainable iron in bone marrow (6, 7) . S-ferritin is generally accepted as a better predictor of iron depletion than are S-iron and transferrin iron-binding capacity, the latter two exhibiting a considerable diurnal variation. Unfortunately, S-ferritin determination must be carried out in a specialized laboratory and is considered instead of iron is incorporated into protoporphyrin IX in the last step of the heme synthesis; increased amounts are seen in cases of iron deficiencyas well as lead intoxication (9).
Erc-ZPP can be measured in a few seconds by front-face fluorometry with a hematofluorometer, and capillary blood or oxygenated venousblood samples can be used (9) . The cost of the instrument is about US $5000, and no reagents are needed.
In one study, Erc-ZPP was as good as S-ferritin in predicting bone marrow iron content (10). However, another study found a relatively poor correlation between had <10 zg/L, thus indicating the presence of significant iron deficiency.
The median B-Hb concentration was 8.0 mmol/L (range, 6.8-10.6). Only two of the donors were anemic according to the routine criterion of B-Hb <7.00 mmol/L. The median Erc-ZPP value was 34 mol/mol hemoglobin (range, 10-
292).
In women in fertile age groups, the S-ferritin concentration was significantly lower than in postmenopausal women, but the two groups showed no difference in B-Hb and Erc-ZPP (Table 1) . Also, donors with one to three previous phlebotomies (n = 104) had a slightly higher (P = 0.11) median S-ferritin concentration than did donors with more than three previous phlebotomies (n = 575). Again, these groups did not differ in hemoglobin or ZPP content. As expected, donors excluded from consideration because of increased sedimentation rate also tended to show increased S-ferritin concentrations (median, 31 p.gfL; range, 5-108); hemoglobin and ZPP concentrations were similar to those seen in the other subjects.
In the women with normal sedimentation rate and an S-ferritin concentration <14 ig/L, hemoglobin was decreased and Erc-ZPP was increased (Table 2) whereas in the total group, the r8 was only 0.15 (P <0.001). Although we saw no close correlation between ferritin and Erc-ZPP, women with an Erc-ZPP above an upper reference limit of 45 moIJmol hemoglobin had significantly decreased S-ferritin; in these women, hemoglobin was also decreased (Table 3) .
If a low S-ferritin is accepted as a reliable diagnostic test
for iron depletion, the specificity and sensitivity of the ZPP determination can then be determined at various cutoff values (Figure 1 ). For example, in screening for individuals with an S-ferritin concentration <14 igfL, the specificity was found to be 0.87 and the sensitivity 0.34 for an Erc-ZPP cutoff value of 45 mol/mol hemoglobin. At this value, the predictive value of a positive test (i.e., Erc-ZPP exceeding the cutofi) was 0.30 and that of a negative test 0.89 ( Figure  2) . Similarly, if a discrimination value of 10 pg/L was used for S-ferritin, the specificity remained 0.87 for the ZPP test, but the sensitivity increased to 0.63; in this case, the predictive value of a positive test was 0.22 and that of a negative test was 0.97. Women with Increased blood sedimentation rates were excluded. Rang.
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DIscussIon
In a group of consecutive female volunteer blood donors, a high number (13.7%) exhibited an S-ferritin concentration <14 tg/L, suggestive of depleted iron stores. In agreement with a previous investigation (14), we found that premenopausal donors were at increased risk of having a low S-ferritin.
Also, women with more than three blood donations had a somewhat lower S-ferritin; similar observations have been published previously (12).
The best blood test available to detect depleted iron stores in the bone marrow is probably S-ferritin analysis (6). However, practical constraints prevent this analysis from being carried out just before blood donation, and its expense would rule out its use for screening large numbers of blood donors. Because of the speed and low cost of Erc-ZPP determination,
we assessed the usefulness of this test as a simple way to identify iron-depleted donors who should be offered iron supplements or who should perhaps be advised not to donate blood this time. Although the predictive value of a negative test result (i.e., a low Erc-ZPP) is high, the predictive value of a positive test (i.e., a high Erc-ZPP) is quite low in the group studied. However, in a higher prevalence of iron deficiency, this situation would tend to be considerably improved (11). This studywas supported by a grant from the WoihartWarrer Foundation.
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